Natural radioactivity level of products and by-products of ilmenite processing industries in Perak, Malaysia by Al-Kawaz, Ameer Sabah Noori
UNIVERSITI TEKNOLOGI MALAYSIA  
DECLARATION OF THESIS / POSTGRADUATE PROJECT PAPER AND COPYRIGHT 
 
 
Author’s full name : AMEER SABAH NOORI AL-KAWAZ 
  
Date of birth : 18 MARCH 1988  
   
Title : NATURAL RADIOACTIVITY LEVEL OF PRODUCTS AND BY-
PRODUCTS OF ILMENITE PROCESSING INDUSTRIES IN PERAK, 
MALAYSIA. 
  
Academic Session : 2013/2014-2  
 
 




CONFIDENTIAL (Contains confidential information under the Official 
Secret Act 1972)* 
 
 
RESTRICTED (Contains restricted information as specified by the 
organization where research was done)* 
 
 
OPEN ACCESS I agree that my thesis to be published as online open 
access (full text) 
 
 
I acknowledged that Universiti Teknologi Malaysia reserves the right as follows : 
 
 
1. The thesis is the property of Universiti Teknologi Malaysia. 
2. The Library of Universiti Teknologi Malaysia has the right to make copies  
for the purpose of research only. 




  Certified by: 
   
 
 
SIGNATURE  SIGNATURE OF SUPERVISOR 
 
AMEER SABAH NOORI 
 
  
PROF. DR. HUSIN BIN WAGIRAN 
(NEW IC NO. /PASSPORT NO.)  NAME OF SUPERVISOR 
   
 
Date  : 10/6/2014 
  




PSZ 19:16 (Pind. 1/07) 
NOTES:  * If the thesis is CONFIDENTAL or RESTRICTED, please attach with the 
letter from the organization with period and reasons for 
confidentiality or restriction. 
“I hereby declare that I have read this dissertation and in my 
opinion this dissertation is sufficient in terms of scope and quality for the 





Signature        :  
Name of Supervisor  : PROF. DR. HUSIN BIN WAGIRAN 
Date        : June 2014 
  
BAHAGIAN A – Pengesahan Kerjasama* 
 
Adalah disahkan bahawa projek penyelidikan disertasi ini telah dilaksanakan melalui 
 kerjasama antara _______________________ dengan _________________ 
 
Disahkan oleh: 
Tandatangan  :……………………………………….Tarikh :…………………… 
Nama   :………………………………………. 




  * Jika penyediaan tesis/projek melibatkan kerjasama. 
_____________________________________________________________ 
 
BAHAGIAN B – Untuk Kegunaan Pejabat Sekolah Pengajian Siswazah 
 
Tesis ini telah diperiksa dan diakui oleh: 
Nama dan Alamat Pemeriksa Luar : 
 
Nama dan Alamat Pemeriksa Dalam : i. ………………………………………… 
          ………………………………………… 
          ………………………………………… 
 
       ii…………………………………………. 
         …………………………………………. 
          …………………………………………. 
 
Disahkan oleh Timbalan Pendaftar di Sekolah Pengajian Siswazah: 
 
Tandatangan  : .................................................. Tarikh : ....................... 









NATURAL RADIOACTIVITY LEVEL OF PRODUCTS AND BY-PRODUCTS 










 Master’s Dissertation (By course work and research) 
A dissertation submitted in partial fulfilment of the 
requirements for the award of the degree of 







Faculty of Science 


















I declare that this dissertation entitled “Natural Radioactivity Level of Products and 
By-Products of Ilmenite Processing Industries in Perak, Malaysia” is the result of 
my own research except as cited in the references. This dissertation has not been 






Signature  : 
Name   : AMEER SABAH NOORI AL-KAWAZ 























To my beloved family (my lovely mother, father, sisters and brother) for their 

































First of all, thanks to Allah, god and creator of this universe for His blessing 
in accomplishment of this research. I would like to express my gratitude to my 
supervisor, Professor Dr. Husin Wagiran for his guidance and support. Also special 
thanks to Universiti Teknologi Malaysia my employer for funding my study. 
 
 
Besides, not forgettable to our research group member that consists of        
Dr. Haydar Aboud Namma, Ms. Lee Siak Kuan and Mr. Omeje Maxwell who are 
help me directly during the commencement of the research. Nevertheless, I would 
like to thanks to my entire fellow postgraduate student and my family for their 
support mentally and physically. Without them, it is impossible for me to go through 
























Natural background radiation levels in the minerals collected from two tin 
tailing processing factories at Kinta Valley, Perak, Malaysia were measured. Nine 
samples were collected analyzed for the activity concentration of the naturally 







K were analyzed by using a HPGe detector. The 












K. Based on the 






K, gamma absorbed dose rates in air at 1 
meter above the ground were calculated using the procedure applied by UNSCEAR 
2000. The range of absorbed dose rates calculated was 720 - 95253 nGy h
-1
and the 
range of annual effective dose rate was 883 - 116819 µSv y
‒1
. The calculated radium 
equivalent activities (R  ) were in the range 1663 – 224223 Bq kg
-1
. The gross alpha 
activity of the soil samples were found in the range 5.79 - 220 Bq kg
-1
 and the range 
of the gross beta activity was 3.97 - 552 Bq kg
-1
. Finally, the range of the external 





















Aras sinaran latar belakang semulajadi dalam mineral yang diambil dari dua 
kilang amang di Lembah Kinta, Perak, Malaysia telah diukur. Sebanyak 9 sampel 
yang diambil telah dianalisis bagi kepekatan keaktifan radionuklid semulajadi dan 







telah dianalisis menggunakan pengesan HPGe. Kepekatan keaktifan dalam sampel-




















K, kadar dos terserap gama di udara  pada ketinggian 1 m 
dari tanah telah dikira menggunakan prosedur yang digunakan oleh  UNSCEAR 
2000. Julat kadar dos terserap yang dikira adalah 720 - 95253 nGy h
-1
 dan julat kadar 
dos berkesan tahunan adalah 883 - 116819 µSv y
‒1
. Aktiviti setara radium yang 
dikira adalah dalam julat 1663 - 224223 Bq kg
-1
. Keaktifan gros alfa  yang ditemui 
dalam sampel adalah dalam julat 5.79 - 220 Bq kg
-1
  dan julat bagi gros beta adalah 
3.97 - 552 Bq kg
-1
. Akhir sekali,, julat indeks hazad sinaran luaran yang dikira 
adalah 4-605.  
 
 
 
 
 
 
 
 
 
 
 
